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The CRID chamber gain must be kept to a few x 105, as higher gains give rise to a large number of avalanche induced ultraviolet photons, converting in the TMAE creating non-Cerenkov photoelectrons; a severe source of background.
RMS noise levels then, must be a few x 103 electrons in order to achieve resolutions on the order of one percent. The wire resistance necessary to give a 1% measurement of avalanche for a signal of 2 x 105 electrons can be estimated position using (5 
Experimental Apparatus and Calibration
A single wire chamber was built to approximate the one which may be used in the actual SLD CRID device (Fig. 3) The single photoelectrons were produced by illuminating the cathode with an ultraviolet lamp through a slit and an Aclar window. The light source was a commercial DC EPROM erasing lamp. A problem with this method was that the aluminum was reflective and produced some background to the signal, to be discussed later.
The low noise amplifier used was the HQV810 from LeCroy Research. 4 The schematic of the circuit is shown in Fig. 4 The output of each channel was input to an ADC and to a low gain amplifier stage (a 733 stage with a gain of 7). The outputs of the two low gain stages were summed and became a total pulse height trigger for the data acquisition system. The bench data were taken with a LeCroy 2249A ADC, and sent to an Apple II/Plus computer through a CAMAPPLE interface5. The data analysis and graphics were done with the Apple.
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N The gain of the electronics was measured by attenuating NIM level pulses and presenting that voltage to a 5 pf capacitor, connected to the amplifier input. As the amount of attenuation was changed, the input charge varied and calibration curves were generated for both signal channels independently. The calibration points were fit with a quadratic for low ADC counts and then mapped onto a linear curve for larger pulse heights (> 85 counts). The charge gain of the circuit was 2500 fC/fC. Then the two channels were given known charges simultaneously, so that charge division could be simulated. From the width of the measured AQ distribution, which should be 0, the noise per channel was extracted, and found to be about 1600 electrons per channel, consistent with the expectations based on the LeCroy specifications.
Charge Division Performance
With the light source positioned above the slit and over the wire, single photoelectron pulse height spectra were measured at several chamber voltages. The spectra obtained were well fit by a gamma distribution, P(n) = (bb n) be h1n where n is the pulse height, Ft is the mean of the pulse height, and b is a parameter which was typically about 2.5. This behavior was consistent as long as the chamber gain was high enough to generate a peaked distribution. For low voltages and no observed peaking, a simple exponential pulse height distribution was observed. The mean values of these distributions were defined to be the charge gains of the chamber. Since the gamma distribution is continuous down to zero pulse height, there were always a number of pulse heights which were too small to measure because of electronic thresholds. A peaked distribution indicated that a majority of the pulse heights were being measured, i.e., a peaked distribution implied a "plateaued" chamber. The higher the peak, the more pulses measured, but once peaked, the number of additional electrons detected as the peak of the spectrum increased was at the few percent level. A pulse height distribution and a pulse height mean versus chamber voltage plot are shown in Fig. 5 . Since the Johnson noise is constant, independent of pulse height, the S/N ratio is expected to get worse as the voltage on the chamber is lowered. Furthermore, at a fixed voltage the charge division precision should vary. Figure 6 shows a scatterplot of pulse height versus AQ. The distribution is broad for small pulse heights and very narrow for large pulses. For the largest pulses, the signals are saturated and the no measurement is possible. The points in the scatterplot away from the central distribution were attributed to photons which were reflected from the cathode and converted at some other point in the cell, away from the collimation slit. There may also have been some multiple electron avalanches at different locations on the wire. However, the ratio of the number of noise hits to signal hits did not vary as a function of pulse height, even though statistics were low, so that the noise hits are just an artifact of the technique.
For each measurement then, a mean standard deviation, (oA) is computed. This number is just the weighted quadrature sum of the widths of five pulse height regions of the scatterplot, from threshold to just before saturation. At a mean gain of 2 x 105 the mean error was calculated to be 1.7% in the wire length, the contribution to the error growing quickly as the pulse height decreased, as expected. Figure 7 shows the distribution (3), (4), and (5).
The measurement agrees well with the expectation. The errors in this plot are primarily due to uncertainties in the value of the total charge (especially at low total charges), and to uncertainties in the extrapolated value of R, and in the "averaged" r value of the shaping used. Figure 9 is a graphic display of the performance. Figure   9 (a) displays the peaks in the AQ distributions as the source is scanned along the wire. Figure 9 (b) is a plot of the linearity of the measurement for a more complete set of source positions.
Multiwire Chamber Measurements
Subsequent to the completion of the single filament bench tests, a prototype of the SLD CRID TPC was instrumented with a charge division detector. A multi-wire proportional chamber was built and strung with 7,um carbon filaments at a 3.2 mm pitch (see Fig. 1 ). (See the talk of V. Ashford, et at., in these proceedings for a complete description of the CRID device.) The chamber cathode was nickel-plated aluminum. A total of 64 wires were strung to a tension of 6.5 grams each and instrumented with the HQV810 electronics. (Figure 10) Fig. 10 . CRID test electronics. The Cerenkov light from the liquid forms a proximity focussed image on the drift box. The liquid radiator photons are incident at a steep angle to the drift box. The long mean free path for photoconversion in the TMAE gas gives rise to a large parallax error in the Cerenkov angle measurement which the third coordinate information will correct. Figure 11 displays the improvement in the width of the measured Cerenkov angle when the carbon fiber detector information is used. The width of the Cerenkov angle without the third coordinate information was measured to be as -2.20. With the third coordinate data, a value of cra -0.730 was expected and the measurement gave A new technique for determining the position of an avalanche along a sense wire in a proportional chamber has been developed. The method uses carbon filaments as sense wires and allows better than a 2% measurement of the avalanche position along the short filament from a single electron in a wire chamber operating at a gas gain of about 2 x 105. The filaments are strong and reliable. However, thicker filaments would be even stronger and tests are planned to investigate the performance of larger radius fibers, subject to their availability. Questions of lifetime and performance degradation over time remain unresolved, but will be addressed in the near future. Nonetheless, the present studies indicate that the use of carbon filaments in ring imaging Cerenkov detectors promises to be a robust, accurate, and inexpensive solution to the third coordinate problem.
